Steady-state and picosecond-time-resolved fluorescence studies on the recombinant heme domain of Bacillus megaterium cytochrome P-450.
The conformational changes associated with the interaction of sodium laurate with the recombinant heme domain for cytochrome P-450BM3 have been investigated by steady-state and picosecond-time-resolved fluorescence spectroscopy. The steady-state quenching experiments show that while all the five tryptophan residues are accessible to acrylamide in the free enzyme as well as the enzyme x substrate complex, the number of tryptophan residues accessible to ionic quenchers decreases on interaction of the substrate with the enzyme. This indicates that some of the tryptophan residues move towards the core of the protein on interaction with the substrate. The number of tryptophan residues accessible to the solvent as determined by the calculation of the solvent-accessible area for the free enzyme agrees with the values obtained by the quenching experiments. The time-resolved fluorescence studies carried out by means of the time-correlated single-photon-counting technique show that the fluorescence-decay curve is best fitted to a three-exponential model (0.2, 1.0 and 5.4 ns). Lifetime distributions, as recovered by the maximum-entropy method, agree with the discrete exponential model. The binding of the substrate does not lead to any significant change in the lifetime components of the enzyme, indicating that the tryptophan residues are possibly away from the substrate-binding domain. The decay-associated emission spectra and the magnitudes of amplitude of different lifetimes indicate that the shortest lifetime component (tau1) originates from the three tryptophan residues that are completely or partially accessible to the solvent, and tau2 originates from the tryptophan residues that are buried in the core of the enzyme and not accessible to the solvent. X-ray crystallographic data and solvent-acessible-area calculations have been used to identify these residues.